Routine pelvic examinations are the core of the periodic gynecological examination and widely tolerated as a necessary part of health maintenance. Is this examination beneficial for asymptomatic women? Justifications for the pelvic examination include screening for Chlamydia (or gonorrhea) infection, evaluation before initiation of hormonal contraception, screening for cervical cancer, and early detection of ovarian cancer. Current nucleic acid amplification tests for Chlamydia and gonorrhea permit the use of urine and self-administered vaginal swabs, which most women prefer over a pelvic examination. Pelvic examination findings do not affect the decision to prescribe or withhold systemic hormonal contraception; a pelvic examination is not needed to initiate these contraceptives. Recent American College of Obstetricians and Gynecologists (ACOG) guidelines recommend less frequent cervical screening, thus decreasing the frequency of a speculum examination for cervical screening. Bimanual examinations for palpation of the uterus and ovaries are also routinely performed in the United States. Clinical trial data, however, show these examinations do not lead to earlier detection of ovarian cancer. No evidence identifies benefits of a pelvic examination in the early diagnosis of other conditions in the asymptomatic woman. Speculum and bimanual examinations are uncomfortable, disliked by many women, and use scarce time during a well woman visit. Eliminating the speculum examination from most visits and the bimanual examination from all visits of asymptomatic women will free resources to provide services of proven benefit. Overuse of the pelvic examination contributes to high healthcare costs without any compensatory health benefit.
Introduction

I
n the United States, the routine pelvic examination is the core of the periodic gynecological examination and widely tolerated by asymptomatic patients who accept it as a necessary part of health maintenance. Elements of the pelvic examination include inspection of the external genitalia and insertion of a vaginal speculum to permit inspection of the upper vagina and cervix and to allow sampling of cells from the cervix. The routine pelvic examination typically includes palpation of the internal pelvic organs with the insertion of two fingers into the vagina accompanied by simultaneous abdominopelvic pressure, known as a bimanual examination. Rectovaginal digital examination may also be performed, particularly for patients over age 40 .
Specific justifications for the pelvic examination include (1) screening for Chlamydia (or gonorrhea) infection, (2) evaluation before the initiation of hormonal contraception, (3) screening for cervical cancer, and (4) early detection of ovarian cancer. We found no detailed information about the number of routine pelvic examinations performed annually in the United States, but according to data from the National Health Interview Survey (NHIS), an estimated 65 million women received a Papanicolaou (Pap) test in 2005. 1 The performance of a Pap test in the United States may be a reasonable surrogate indicator for the performance of the pelvic examination, often including a bimanual examination and a speculum examination.
Whether or not the routine pelvic examination is beneficial for the asymptomatic woman is unclear. Others have commented on various aspects of the limited value of this examination [2] [3] [4] [5] [6] [7] ; however, clinical practice in the United States has not abandoned it. This article reviews the value of elements of the pelvic examination as part of the periodic health examination, with particular attention to U.S. evidence-based guidelines and the role of newer technologies. We also consider the potential harms of pelvic examinations in asymptomatic women. The role of the pelvic examination in evaluation of women with symptoms or for follow-up of women with known abnormalities is a separate topic and is not considered here.
Role of the Pelvic Examination for Sexually Transmitted Infection Screening
The U.S. Preventive Task Services Force (USPSTF), the Centers for Disease Control and Prevention (CDC), and other professional organizations recommend routine periodic screening for Chlamydia for all sexually active women < 26 years and for older women with higher than average risk factors. 8, 9 Routine screening for Chlamydia in young women is based on 1996 data showing that screening decreases the incidence of pelvic inflammatory disease (PID). 10 Although similar data for gonorrhea are lacking, combined screening is simple, widely used, and may be beneficial in communities with a high incidence of gonorrhea. Annual Chlamydia screening is now covered by health plans and is often used as a benchmark to assess quality of care.
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Until the 1980s, cell culture techniques were required to identify Chlamydia; thus, screening was expensive and not readily available. Because Chlamydia is an obligate intracellular organism, testing with cell cultures depended on obtaining endocervical cell specimens directly from the cervix after first wiping away excess mucus. Today's new technology, highly sensitive and specific nucleic acid amplification tests (NAATs), permits the use of urine and self-collected vaginal swabs for testing for Chlamydia in women. Selfadministered vaginal swabs are at least equal to clinicianobtained swabs in sensitivity, with no difference in specificity for Chlamydia. 12 Most patients prefer self-administered vaginal swabs over a pelvic examination. [12] [13] [14] The same specimens (urine or vaginal self-swab) are also adequate to test for gonorrhea. 15 Both urine and vaginal swabs for Chlamydia and gonorrhea screening are more cost-effective and cost-saving than clinician-collected specimens during a pelvic examination. 16, 17 Thus, new highly sensitive tests with urine or selfobtained vaginal swabs obviate the need for vaginal speculum examination to screen for infection of the cervix in asymptomatic women. In 2009, the CDC recommended the use of NAATs with vaginal self-swabs as the preferred Chlamydia screening test for women; female urine tests are acceptable but are not quite as good as genital swabs. 18 Home tests for Chlamydia screening kits are currently available in the United Kingdom via the Internet 19 and at retail pharmacies. At this time, such home test kits are being evaluated in the United States but are not yet commercially available. 20 
Role of the Pelvic Examination for Provision of Contraception
Among young women in the United States, a pelvic examination frequently may take place before initiation of systemic hormonal contraception. A pelvic examination is certainly needed to fit a contraceptive diaphragm or to insert an intrauterine device (IUD); however, no findings from a pelvic examination would change the decision to prescribe systemic hormonal contraception. Therefore, guidelines from the U.S. Food and Drug Administration (FDA), World Health Organization (WHO), American College of Obstetricians and Gynecologist (ACOG), and Planned Parenthood Federation of America (PPFA) explicitly specify that a pelvic examination is not required in an asymptomatic woman for the initiation of systemic hormonal contraceptives. [21] [22] [23] [24] Women in the age group most commonly starting hormonal contraceptives do need screening for Chlamydia, which can be accomplished with either collection of urine or a self-administered vaginal swab. In contrast, many of these young women will not yet need cervical cancer screening; the most recent ACOG guidelines do not recommend cervical cancer screening before the age of 21. 25 Therefore, systemic hormonal contraceptives can be initiated more quickly and easily by eliminating the need for a pelvic examination in women under 21. 5 Of course, cervical screening and other preventive services in women using hormonal contraception should continue to follow national guidelines, but timing of these services does not need to be linked to the initiation or the refill of contraceptives. Unintended pregnancy remains an epidemic problem, 26 and the need for cervical screening should never delay contraceptive protection.
Role of the Pelvic Examination for Cervical Cancer Screening
Perhaps the most common indication for a vaginal speculum examination is to obtain a specimen for cervical cancer screening using cytology, which is carried out at least 60 million times per year in the United States. 1 Annual cervical screening for all adult women has been routine care in the United States for several decades. The 2009 ACOG Practice Bulletin, however, recommends a decrease in the frequency of cytological screening: women should begin to undergo screening for the precursors of cervical cancer starting at age 21 regardless of the age of sexual debut. 25 Screening should then occur approximately every 2 years until age 29. For women aged 30 to about 65, screening can take place every 3 years. If a woman aged 30 has simultaneous adjunctive screening for human papillomavirus (HPV), United Kingdom and European data show that the risk of developing a highgrade cervical lesion is markedly reduced for at least 4-6 years as long as both tests are negative. 27, 28 For any women with abnormal screening results, of course, follow-up testing will be more frequent and will need to include visualization of the cervix. 29 The ACOG recommendations for less frequent cervical cancer screening markedly decrease the number of times a clinician needs to carry out a speculum examination in order to sample the cervix, and they clarify that during cervical screening, a bimanual examination is not needed.
Future changes in testing will have an even greater impact on the need for direct clinician-obtained samples from the cervix. Primary screening with a DNA amplification test for oncogenic strains of HPV is more sensitive (and only slightly less specific) for high-grade dysplasia than primary screening using cytology. 28, [30] [31] [32] Because a self-administered vaginal swab produces a specimen that is adequate for HPV testing, 33, 34 the speculum examination for obtaining a cervical specimen may become unnecessary for asymptomatic women > age 30. Among women aged 21-29, however, transient HPV infection is prevalent 35 ; therefore, primary HPV screening is less useful, and cervical cytology (needing a speculum examination every 2 years) may remain the preferred screening test in that age group.
Until primary HPV testing becomes routine 36 or until we have a satisfactory approach to self-sampling for cytology, women will still need occasional speculum examinations for cervical screening. Nevertheless, the frequency of these examinations can be less than many patients currently expect. Following current guidelines, women need 4-5 speculum 6 WESTHOFF ET AL.
examinations for cervical screening when in their 20s and perhaps an additional 10 examinations in their 30s-60s, in contrast to the annual test that many patients currently receive. Of course, women who have an abnormal test result need more frequent follow-up. Women may prefer less frequent testing for its own sake and will also benefit from fewer false positive results
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; thus, they will also experience fewer consequent diagnostic and treatment procedures.
Role of the Pelvic Examination for Detection of Ovarian Cancer
In the United States, the speculum examination is routinely accompanied by a bimanual pelvic examination for palpation of the uterus and ovaries in hopes that this will lead to earlier detection of ovarian cancer. Unfortunately, bimanual examinations do not lead to earlier detection of ovarian cancer. [38] [39] [40] [41] A comparison of the United Kingdom, where bimanual examination is not routinely performed, and the United States, where bimanual examination is routine and frequent, showed no difference in the proportion of women diagnosed with ovarian cancer at stage I. 42 Bimanual examination has poor sensitivity and specificity for the detection of ovarian cancer. In an Australian case series, none of the women with an adnexal mass detected by bimanual examination had ovarian cancer. 43 The use of the bimanual examination for identifying the postmenopausal palpable ovary for early detection of ovarian cancer has been abandoned, and the use of transvaginal sonography is preferred in the symptomatic patient. [44] [45] [46] [47] [48] [49] [50] [51] Most recently, the Prostate, Lung, Colorectal, and Ovarian Cancer Screening Trial of the National Cancer Institute (NCI) eliminated the bimanual examination portion of screening after review of the data determined that no ovarian cancers had been detected with this modality alone. 52 Guidelines from the USPSTF, the American Cancer Society (ACS), and ACOG do not recommend the bimanual examination for early detection of ovarian cancer. 53 
Are There Benefits from Pelvic Examinations in Asymptomatic Women?
Even in asymptomatic women, the bimanual pelvic examination is an opportunity for diagnosing uterine fibroids and ovarian cysts or other lesions, although few studies are available to assess the value of diagnosis in asymptomatic women. In an audit of 420 asymptomatic women attending an Australian sexual health clinic, 93% had no abnormality found by pelvic examination. The other 7% had abnormalities, such as bacterial vaginosis and yeast; these conditions may resolve spontaneously, and a delay in diagnosis among asymptomatic women does not lead to harm.
2 Uterine fibroids and ovarian cysts may be contributory in a woman who has pelvic pain, distention, menstrual difficulties, or infertility, but we found no evidence that diagnosis of fibroids before development of symptoms will lead to a clinical benefit. In general, the clinical approach to asymptomatic palpable fibroids includes the use of imaging studies and more frequent follow-up examinations until such time that development of symptoms (if ever) actually prompts an intervention. 54 For asymptomatic ovarian cysts, a possible benefit of early excision would be to preclude an emergency operation caused by torsion or rupture of the cyst; however, these complications are rare, and operative outcomes are good. 55 Thus, prophylactic surgery to excise an asymptomatic ovarian cyst would benefit a few women by avoiding an ill-timed emergency procedure. For each such woman, however, many additional women will undergo surgical excision of a benign cyst that would never have caused symptoms.
What about other cancers? The rectovaginal examination was once recommended for rectal cancer screening. Current recommendations are to use sigmoidoscopy, colonoscopy, or fecal sample testing for colorectal cancer screening. 56 Thus, the rectovaginal examination should be limited to use in the evaluation of symptoms. There is currently no practice of screening for vaginal or vulvar neoplasms in the general population, and we found no published assessments of whether early detection of these rare lesions would be feasible or would change clinical outcomes. Postmenopausal or other abnormal bleeding is the harbinger of uterine cancer; for women without symptoms, there are no screening tests for uterine cancer.
Are There Adverse Consequences of Routine Pelvic Examinations?
In contrast to the women who avoid pelvic examinations, other women are firmly persuaded of the necessity of regular, often annual, examinations. A clinical challenge is to adopt new cervical screening guidelines that call for less frequent testing. Overscreening leads to false positive tests, which in turn lead to additional diagnostic evaluation with attendant discomfort, costs, and risks. These risks are particularly salient among young women, who have a high prevalence of nonprogressive dysplasia. Such young women have the most to lose from aggressive evaluation and treatment, particularly conization of the cervix. The risk of preterm birth consequent to treatment for high-grade dysplasia 57 is likely to affect their obstetrical future, even while the risk of progression to cervical cancer is exceedingly small. A key impetus for the ACOG recommendations for less screening among young women is that surgical treatments for dysplasia are associated with a 2-fold increased risk of subsequent premature birth and with additional adverse obstetrical outcomes. [57] [58] [59] Many speculum examinations for cervical screening are accompanied by bimanual examinations, which we have shown are unnecessary in asymptomatic women. Findings on a bimanual examination, even in a completely asymptomatic woman, will often lead to additional diagnostic evaluation, such as sonography, and often to surgery for excision of asymptomatic cysts and fibroids that may have never become clinically apparent. Frequent, routine bimanual examinations may partly explain why U.S. rates of ovarian cystectomy and hysterectomy are more than twice as high as rates in European countries, where the use of the pelvic examination is limited to symptomatic women. 42, 60 Do Women Avoid the Pelvic Examination?
The ritual of a routine pelvic examination can act as a barrier to needed care as a result of fear, embarrassment, discomfort, and inconvenience. [60] [61] [62] Numerous studies show that adolescents delay initiation of needed contraception because of fear of the pelvic examination. 5 Similarly, avoidance of this examination may be a reason that only about 50% of insured women aged < 26 undergo recommended annual screening for Chlamydia. 63 The expectation of the pelvic examination can thus obstruct public health efforts to reduce unwanted pregnancy in the United States as well as efforts to prevent infertility through early treatment of Chlamydia infection. 64 Relevant guidelines from ACOG recommend that adolescents do not need routine pelvic examinations. 65 Providers need to ensure their patients know they can initiate contraceptives and receive screening and treatment for STIs without a pelvic examination.
Over 50% of cervical cancer cases among privately insured women occur among those who have not been screened in the past 3 years despite having access to screening. 66 Even insured women experience barriers to care; concerns about the pelvic examination may partially explain the lack of screening in these women. A recent study in the Netherlands evaluated over 28,000 women who had missed multiple invitations for cervical screening; 27% of these women accepted screening using a self-lavaging device that eliminated the need for a speculum examination. 67 This finding suggests that cervical screening coverage may improve when we adopt primary HPV testing with self-sampling as an alternative to the current speculum examination.
How Do Other Countries Use the Pelvic Examination?
In Sweden, the Netherlands, and the United Kingdom, the bimanual examination is performed only in the evaluation of women with symptoms. It is not combined with routine cervical screening and is not a part of the periodic examination of asymptomatic women. 68 This practice difference may explain, in part, why women in the United Kingdom undergo so much less ovarian cystectomy and hysterectomy than do women in the United States. 42, 69 In Australia, use of the pelvic examination is more similar to that in the United States. Two Australian general practitioners reviewed the literature about routine pelvic examinations, and found no evidence to support this practice. 7 The authors then carried out interviews with 27 Australian general practitioners to explore why they perform these examinations. The physicians generally agreed that the value of a screening pelvic examination was questionable and reported performing such examinations for reasons including patient reassurance, documenting the norm, ''because I was taught to,'' for legal reasons, and for completeness. 6 To our knowledge, no U.S. data examine physician attitudes to performing a routine pelvic examination.
Conclusions
We have shown that the pelvic examination in asymptomatic women is not needed to screen for STIs, is not needed to initiate hormonal contraception, and is not beneficial for early detection of ovarian cancer. The speculum examination is now needed every 2-3 years for cervical screening and, with the advent of primary HPV testing with self-collected specimens, may be needed even less often for screening purposes in the future. Women's avoidance of the healthcare system because of dislike of the pelvic examination directly interferes with public health goals of screening for Chlamydia to reduce infertility, reducing unintended pregnancy, and increasing appropriate cervical cancer screening coverage.
We do not know what fraction of excessive cervical excisions, conizations, ovarian cystectomies, and hysterectomies is consequent to unnecessary examinations. Nevertheless, we do know that substantial resources are consumed every year in the simple performance of millions of pelvic examinations in asymptomatic women, even while clinicians lack time to provide other proven preventive services. In presenting their new cervical screening guidelines, ACOG states that ''annual gynecologic examinations may still be appropriate even if cervical cytology is not performed at each visit.'' 25 This statement implies its converse: that an annual gynecological examination may not be appropriate. Eliminating unneeded annual pelvic examinations will please many women and simultaneously free their physicians to provide other more needed care.
Overutilization of services is the most important contributor to the high cost of U.S. healthcare. 70 Increasingly, we recognize that more services do not always lead to improved health outcomes and that often the opposite is true: that more services are associated with worse heath outcomes. 71 The routine pelvic examination may be an example of more service leading to worse outcomes. It is time to get asymptomatic women off the table; we need to perform speculum examinations less frequently and completely do away with the bimanual examination in asymptomatic women, as is already routine practice in many European settings.
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